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Abstract  
Background: In the present era with a drastic change in lifestyle of every individual, weight gain and obesity are 
posing a growing threat to health in countries all over the world. Once a problem of affluence, obesity growing in 
many developing countries also due to decreased physical activity, sedentary lifestyle, altered eating habits, 
increased fat content in diet and decreased social activities. It is therefore imperative that rising incidence of 
obesity is controlled by tracking the trend of obesity since childhood and by BCC activities. Aims & Objectives: To 
study the life-style profile of high school students and association of lifestyle with Body Mass Index. Material & 
Methods: A cross-sectional study was conducted in 565 high school students. Students were interviewed 
regarding daily activity, physical activity, hours of television and computer viewing and routine food habits. The 
anthropometric measurements were done. BMI was calculated according to WHO 2007 criteria. Results: The 
prevalence of overweight in students was found to be 5.84% and obesity was 0.35%. There was statistical evidence 
that the overweight students were associated with higher socio economic status group (p=0.000107), decreased 
physical activity (p= 0.0001; OR- 10.88), increased consumption of junk food (p=0.0005817; OR- 3.4) and more 
hours of viewing television/ computer (p=0.00555; OR- 2.99). 
Keywords  
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Introduction 
Since ancient times of human history, weight gain 
and fat storage have been viewed as signs of health 
and prosperity.(1) But now in the present era as 
standards of living continue to rise and with a drastic 
change in lifestyle of every individual, weight gain 
and obesity are posing a growing threat to health in 
countries all over the world.(2) Dietz has mentioned 
that one of the critical periods for development of 
obesity is adolescence.(3) The changing lifestyle, 
increased standards of living, increase in purchasing 
power along with freedom to spend and peer 
pressure has made adolescents more prone for 
obesity. 
Obesity can be seen as first wave of a defined cluster 
of Non-Communicable Diseases called “New World 
Syndrome” creating an enormous socio-economic 
and public health burden in poorer countries.(4) 
Once considered a problem of affluence, obesity is 
fast growing in many developing countries like India, 
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which are typically known for high prevalence of 
under nutrition, a significant proportion of 
overweight and obese children now coexist with 
those who are under nourished.(5) Existing WHO 
standards and data from 79 developing countries 
including a number of industrialized countries 
suggest that about 22 million children five years old 
are overweight worldwide.(5) 
The adolescents are facing increased hours of 
inactivity due to increased competition in the field of 
education leading to more hours spent on doing 
homework and attending coaching classes after the 
school. The explosion (increase) of newer gadgets 
like television with innumerable satellite channels, 
computers, i-pads etc, along with invention of 
internet is favoring sedentary lifestyle. Children 
belonging to high schools/ senior secondary classes 
are particularly vulnerable to external factors owing 
to new found independence and the influence 
through peer pressure and exposure to media. The 
nutrition transition that has been occurred from 
ancient times to present era which is an era of 
convenience foods and fast foods has also 
contributed a lot to increase in body mass index at 
very early age. 
The two most important factors that contribute to a 
sudden increase in incidence of obesity are changes 
in dietary practices and urbanization.(4) The most 
important consequence of childhood obesity is its 
persistence into adulthood with all its health risks. 
The health risks include dyslipidemia, hyper-
insulinemia, cardiovascular diseases, type 2 
diabetes, osteoarthritis, gall bladder disease, 
hypertension and some sex hormone-sensitive 
cancers.(4,7) WHO has emphasized on urgent need 
of understanding the prevalence trend, factors 
contributing and developing strategies for effective 
intervention.(8) It is therefore imperative that the 
rising incidence of obesity is controlled by tracking 
the trend of obesity since childhood and by BCC 
activities before it emerges as the single most 
important public health problem. 
Aims & Objectives 
1. To study the life-style profile of high school 
students. 
2. To study the association of lifestyle with Body 
Mass Index in high school students. 
Material & Methods  
Study type: Community based cross-sectional study 
Study population: 565 out of 583 students attending 
8th, 9th and 10th standards of high schools of urban 
area were included in the study 
Study area: Study was conducted in the high schools 
of urban area of Nagpur city. 
Study duration: 2 years 
Sample size: 565 school children 
The sample size was estimated as follows 
Sample size:  n = 4pq/ d2 
 n = sample size 
 p = prevalence 
 q = 100 – prevalence 
 d = absolute point precision 5%      point = 2 
So, the sample size would be 
n = 4x6x94/4 
n = 564  
Inclusion Criteria: All girls and boys attending high 
schools were included in the study. 
Exclusion Criteria: Following subjects were not be 
included in the study 
1. Those who had been advised bed rest for more 
than 15 days during the last 6 months, due to any 
sickness. 
2. Those who were suffering from any heart 
disease. 
Statistical Analysis:  Data was analyzed with Epi-info 
version 3.4.1. 
A community based cross sectional study was 
conducted in the high schools of Nagpur city during 
year 2009-2010.The total number of schools in urban 
area were 424. The sample size was calculated by 
assuming prevalence of overweight and obesity to 
be 6.1% as reported by Laxmaiah et al (2007) (7) and 
confidence interval (CI) of 95% and absolute 
allowable error at 2%, the sample size was calculated 
to be 550. To achieve the sample multistage 
sampling was done. The urban area was divided in 6 
zones i.e. North, South, East, West, Central and 
South-west. Out of the 6 zones one was selected 
randomly i.e. the south-west zone. The total number 
of schools in South-west zone were 63. Out of these 
schools 2 schools were selected again by simple 
random sampling. All the high school students i.e. 
students of 8th, 9th and 10th class from these 2 schools 
were included in the study. An informed consent was 
taken from the Principals of the schools and the 
parents of the students to carry out the study. 
The total number of students in both the high 
schools were 583 out of which one girl was having 
severe anaemia, 12 student’s parents did not give 
consent and 5 students had left the school. So, these 
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students were excluded from the study. The total 
number of students included in the study were 565. 
Student’s complete information regarding profile 
was taken in pretested questionnaire format. 
Students were also interviewed regarding his/ her 
daily activity, physical activity, hours of television 
and computer viewing and routine food habits. The 
anthropometric measurements of the students were 
done i.e. height and weight of the students was 
measured. BMI for students was calculated 
according to WHO 2007 criteria. The student was 
considered overweight if his/her BMI was ≥85th 
percentile and obese if BMI ≥97th percentile 
according to WHO 2007 sex specific BMI for age 
percentile charts. (9) 
Ethical considerations: The ethical approval for the 
study was obtained from the institutional ethics 
committee of the tertiary care hospital before the 
initiation of study. A proper written consent was 
obtained from the heads of the schools. The parents 
of the students were informed about the study 
through a format and their written consent was 
obtained to include their ward in the study. 
Statistical Analysis: Data was analyzed with Epi-info 
version 3.4.1. p value < 0.05 was considered 
statistically significant. 
Results  
The total number of students included in the study 
were 565. Out of these majority of the students 
belonged to 14-15 years 191 (33.81%). Total number 
of girls were 43.36% and boys were 56.64%. (Figure 
1) 
The prevalence of overweight in students was found 
to be 5.84% and obesity was 0.35%. The combined 
prevalence of overweight and obesity was 6.19%. 
The prevalence of overweight in boys is 5.31% and 
obesity was 0.63% and that in girls is 6.53% and 0% 
respectively. Most of the students i.e. 64.96% had 
normal BMI. (Figure 2) 
The students’ socioeconomic status was assessed by 
modified Prasad’s classification. The observations 
were that 51.33% students belong to class I. There 
was a statistical evidence that the overweight 
students were associated with higher socio 
economic status group. When class I and class II were 
compared with other classes i.e. III, IV and V the chi 
square test was found to be significant. (Table 1, 
Table 2) 
Moreover, statistical analysis indicated that there is 
no association between age and overweight. It was 
also observed that the difference between 
overweight girls and boys was statistically not 
significant; there was no association of gender and 
overweight. (Table 2) 
Investigations about physical activity like walking, 
jogging, cycling, any exercise or playing any outdoor 
sport indicated that 40.53% did physical activity for 
more than 14 hours/week. The association between 
physical activity and overweight was statistically 
significant. There was 10.88 times more risk of being 
overweight for those students who do physical 
activity for ≤ 7 hours per week than those who did 
physical activity for > 7 hours per week. (Table 1, 
Table 2) 
4.25% students consumed junk food daily while 
36.63% consumed more than 3 times a week and 
47.79% consumed junk food less than 3 times a 
week. 11.33 students were not having any habit of 
eating junk food. The association between frequency 
of consumption of junk food and overweight was 
found to be statistically significant. The students who 
consumed junk food daily or for ≥ 3 times/ week had 
3.4 times more risk of being overweight than those 
who consumed junk food less frequently or had no 
habit of eating junk food. (Table 1, Table 2) 
When ≥ 3 hours group was compared with < 3 hours 
and none it was found to be statistically significant. 
The students who viewed television/ computer for ≥ 
3 hours have 2.99 times more risk of being 
overweight than those who watched for< 3 hours or 
none. (Table 1, Table 2) 
Discussion  
The prevalence of overweight was found in 5.84% 
students and obesity was observed in 0.35% which 
was similar to the studies done in other parts of India 
(Supreet Kaur et al (5), Bharati et al (4), Laxmaiah et 
al (7). But the studies conducted in big cities like 
Delhi, Bangalore, Amritsar etc showed increased 
prevalence overweight and obesity ranging from 
9.9%-15.2% and 4.8%-6.31% respectively. This may 
be due to higher standards of living in bigger cities 
and increased frequency of eating at outdoor food 
joints. Kotian SM et al (10), Sidhu S et al (11), Mohan 
B et al (12), Sood A et al (13), Mehta M et al (2). 
Association between age and overweight was found 
to be statistically not significant (p> 0.05) like the 
reports from Hyderabad by Laxmaiah et al (7) who 
mentioned similar findings in their study, whereas 
Sood A et al (13) mentioned that prevalence of 
overweight was more in girls at (11) 5 years which is 
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around six months before the mean age of menarche 
of these girls. Unnithan AG et al (14) mentioned that 
the prevalence of overweight and obesity was more 
in 12 and 13 years old boys and girls and was lowest 
in 15 years old boys and girls which was not so in this 
study. In the present study, it was found that 19 
(5.94%) boys were overweight. Out of these 17 
(5.31%) boys were overweight and 2 (0.63%) were 
obese. In the girls 16 (6.53%) were overweight and 
none were obese. Though more number of girls were 
overweight than boys the difference was statistically 
not significant, whereas Laxmaiah et al (7), Tharkar S 
et al (15), Cameron N et al (16), Mohammad I et al 
(17) mentioned that prevalence of overweight was 
more in girls than boys. This may be because of small 
sample size in the present study. The analysis 
between relationship of socioeconomic status and 
overweight revealed that all the overweight students 
belonged to upper socioeconomic status group. The 
association between socioeconomic status and 
overweight was found to be statistically highly 
significant (p= 0.0001) (class I & II compared with 
class III, IV and V) Similar were the findings of 
Marwaha RK et al (18), Tharkar S et al (15) and Kotian 
MS et al (10). This may be due to increase in 
socioeconomic status increases standard of living 
which leads to luxurious sedentary lifestyle 
responsible for weight gain. The students who did 
physical activity for more than 7 hours/week were 
78.15% while 21.95% students did physical activity 
for less than 7 hours/ week. The association between 
physical activity (<7 hours/week with >7 hours/ 
week) and overweight was statistically significant (p= 
0.0001, OR= 10.88, C.l.= 4.83; 26.10), Tharkar S et al 
(15), Kaur S et al (5), Aggarwal T et al (6) also stated 
similar findings. Physical inactivity has not only a 
prime role in the development of overweight and 
obesity, but also in the development of chronic 
diseases such as heart disease, diabetes, 
hypertension, cancers and osteoporosis in later life. 
The association between television/ computer 
viewing and overweight (≥ 3 hours with < 3hours and 
none) was found to be statistically significant. The 
risk of being overweight was 2.99 times more in 
students who viewed T.V. or computer for ≥ 3 hours. 
Conclusion  
Overweight is behavioral problem and it should be 
tackled by primordial prevention. As family is the 
first and most important point of inculcating healthy 
habits &behaviors, so parents especially mothers as 
well as children should be made aware about causes 
and consequences of overweight. In the present 
study, out of 565 students 35 (6.19%) students were 
overweight. The risk factors associated with 
overweight were higher socioeconomic status, 
frequent consumption of junk food, long hours of 
television and computer viewing and decreased 
physical activity of students. 
Recommendation 
It is now imperative to inculcate the importance of 
habits like physical activity, outdoor games and 
sports in students as well as teachers. Practices like 
“no television” and “no computer” day once a week 
should be observed and promoted. Education 
regarding nutrition, physical activity and hazards of 
unhealthy lifestyle needs to be incorporated in the 
school curriculum. 
Relevance of the study  
The study gives information about current lifestyle of 
high school students and how it is affecting the body 
mass index of the students which is a risk factor for 
various non-communicable diseases. It also 
mentions that improvement in lifestyle at younger 
age is need of the hour to avoid the related non 
communicable diseases in later life. 
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Tables 
TABLE 1 DISTRIBUTION OF STUDENTS ACCORDING TO SES AND LIFESTYLE 
Parameter Students Percentage 
Socioeconomic status*   
I 290 51.33 
II 113 20.00 
III 118 20.88 
IV 34 06.02 
V 10 01.77 
Total 565 100.00 
Physical activity/ week   
≤ 7 hours 124 21.95 
7-14 hours 212 37.52 
>14 hours 229 40.53 
Total 565 100.00 
Consumption of junk food   
Daily 24 04.25 
≥3 times/wk 207 36.63 
<3 times/wk 270 47.79 
No habit 64 11.33 
Total 565 100.00 
Watching TV/ computer hours/day   
≥ 3 hours 64 11.33 
<3 hours 479 84.78 
None 22 03.89 
Total 565 100.00 
*SES according to Modified Prasad’s Scale 
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TABLE 2 ASSOCIATION OF LIFESTYLE PARAMETERS WITH BODY MASS INDEX 
Parameter Students   
Overweight (%) Normal (%) Total (%) X2* p 
Age in years      
12-13 0 (0.00) 13 (100.00) 13 (100) 0.88 † 0.34856 
13-14 12 (6.38) 176 (93.62) 188 (100) 0.03 0.8693 
14-15 16 (8.38) 175 (91.62) 191 (100) 1.98 0.1593 
15-16 5 (3.70) 130 (96.30) 135 (100) 0.06 0.80517 
>16 2 (5.26) 36 (94.74) 38 (100)   
Total 35 (6.19) 530 (93.81) 565 (100)   
Sex      
Boys 19 (5.94) 301 (94.06) 320 0.08 0.7719443 
Girls 16 (6.53) 229 (93.47) 245   
Total 35 (6.19) 530 (93.81) 565   
Socio-economic status      
Class I 35(12.07) 255(87.93) 290 15.00 0.000107 
Class II 0(00.00) 113(100.00) 113   
Class III 0(00.00) 118(100.00) 118   
Class IV 0(00.00) 34(100.00) 34   
Class V 0(00.00) 10(100.00) 10   
Total 35 530 565   
Physical activity in hrs/wk      
≤ 7 25(20.16) 99(79.84) 124 53.33 0.0001 
7-14 10(04.72) 202(95.28) 212  OR= 10.88 
>14 0(00.00) 229(100.00) 229  C.l. = 4.83; 26.10 
Total 35 530 565   
Television/computer hrs/day      
≥3 9(14.06) 55(85.94) 64 7.69 0.00555 
<3 26(05.43) 453(94.57) 479  OR= 2.99 
None 0(00.00) 22(100.00) 22  C.l. = 1.17; 6.99 
Total 35 530 565   
Frequency of consumption of junk food      
Daily 8(33.33) 16(66.67) 24 11.83 0.0005817 
≥3 times/wk 16(07.73) 191(92.27) 207  OR = 3.40 
<3 times/wk 9(03.33) 261(96.67) 270  C.l. = 1.56; 7.85 
No Habit 2(03.13) 62(96.87) 64   
Total 35 530 565   
X2 = chi-square test, † = chi-square for trend, OR = odds ratio, C.l. = confidence limit 
 
Figures 
FIGURE 1 AGE AND SEXWISE DISTRIBUTION 
OF STUDENTS 
 
FIGURE 2 DISTRIBUTION OF STUDENTS 
ACCORDING TO BODY MASS INDEX 
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